wo 2005/041568 



PCT/IB2004/052196 



AUTOMATIC DISPLAY ADAPTATION TO LIGHTING 

The present invention relates generally to displays which utilizes light 
sources for enhancing a viewing experience of images and/or video on the display, and 
more particularly, to displays such as monitors and televisions which have an integrated 
light source to enhance a viewing experience and to automatically adjust display settings 
of the display based on the output of the light source. 

It is known in copending applications to utilize a light source with a 
television or other display and to use the light source to enhance the viewing experience 
of watching a film or listening to music by means of altering the lighting atmosphere 
and/or creating lighting effects. However, when such lighting is integrated into the 
display or otherwise used in connection with the display, the lighting itself can influence 
the perception of the images and video content rendered in the display itself. 

Therefore it is an object of the present invention to provide methods and 
systems that overcome these and other disadvantages associated with the prior art. 

Accordingly, a method for viewing images on a display is provided. The 
method comprising: producing a lighting effect to enhance the viewing of the images on 
the display; and automatically adjusting one or more display settings of the display based 
on the produced lighting effect. 

The display can be a television and the lighting effect can be produced by 
a light source integrated in the television. The display can be a television and the lighting 
effect can be produced by a light source separable from the television. 

The one or more display settings can be selected from a group consisting 
of contrast, hue, saturation, color temperature, and brightness. 

The producing can comprise increasing a light intensity and the 
automatically adjusting can comprise automatically adjusting a contrast of the display. 

Also provided is a display for viewing images. The display comprising: a 
display portion for rendering the images; an integrated light source for producing a 
lighting effect to enhance the viewing of the images on the display; and a processor for 
automatically adjusting one or more display settings of the display based on the produced 
lighting effect. The display can be a television. The one or more display settings can be 
selected from a group consisting of contrast, hue, saturation, color temperature, and 
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brightness. The integrated light source can increase a light intensity and the processor 
can automatically adjust a contrast of the display portion. 

Still provided is a system for viewing images. The system comprising: a 
display for rendering the images on a display portion; a light source for producing a 
lighting effect to enhance the viewing of the images on the display; and a processor for 
automatically adjusting one or more display settings of the display based on the produced 
lighting effect. 

The display can be a television and the light source can be integrated in 
the television. In which case, the processor can be integral with the television. 

The display can be a television and the light source can be separable from 
the television. In which case, the processor can be separable from the television. Where 
the light source and processor are separable from the television, the light source and 
processor can be contained in a set-top box operatively connected to the television. 

The one or more display settings can be selected from a group consisting 
of contrast, hue, saturation, color temperature, and brightness. Where the light source 
increases a light intensity, the processor can automatically adjust a contrast of the display 
portion. 

Still yet provided is a set-top box for use with a television. The set-top 
box comprising: a light source for producing a lighting effect to enhance viewing of 
images on the television; and a processor operatively connected to the light source and 
television for automatically adjusting one or more display settings of the television based 
on the produced lighting effect. The light source can be integral with the set-top box. 

Also provided are a computer program product for carrying out the 
methods of the present invention and a program storage device for the storage of the 
computer program product therein. 

These and other features, aspects, and advantages of the apparatus and 
methods of the present invention will become better understood with regard to the 
following description, appended claims, and accompanying drawings where: 

Figure 1 illustrates a display having an integrated light source. 

Figure 2 illustrates a display operatively connected to a set-top box, the 
set-top box having a light source. 
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Figure 3 illustrates a schematic diagram of the display of Figure 1. 
Figure 4 illustrates a schematic diagram of the display and set-top box of 

Figure 2. 

Figure S illustrates a system having a display, set -top box and wall 
mounted light sources. 

Although this invention is applicable to numerous and various types of 
displays and light sources, it has been found particularly useful in the environment of 
televisions with integrated light sources. Therefore, without limiting the applicability of 
the invention to televisions with integrated light sources, the invention will be described 
in such environment. However, those skilled in the art will appreciate that the displays of 
the present invention can be other types of monitors and the light source can be separable 
therefrom. 

Referring now to Figure 1, there is shown a display 100, in the form of a 
television. The television 100 has an integrated light source 102 which can surround the 
display portion 104 of the television. The integrated light source 102 can be a series of 
LEDs 106 disposed in a frame 108 around the display portion 104. The display portion 
104 displays a rendering of images and/or video content (collectively referred to herein as 
"images" or "image content"). The light source 102 is used to enhance a viewing 
experience of the images rendered on the display portion 104 of the television 100 as 
discussed in co-pending Netherlands Patent Applications NL020627, NL020628, and 
NL020607, the contents of each of which are incorporated herein in their entirety by their 
reference. The light source 102 can enhance the viewing experience of the images 
rendered on the display portion 104 of the television 100 by altering the ambient lighting 
conditions and/or creating lighting effects (collectively referred to herein as "lighting 
effects"). As discussed above, while such methods and apparatus enhance the viewing 
experience of the images rendered on the display portion 104 of the television 100, the 
lighting itself can influence the perception of the images rendered in the display portion 
104. 

Referring now to Figure 2, there is shown a television 1 10 having a 
display portion 1 12 for rendering the images. A set -top box 1 14 is provided and 
operatively connected to the television 1 10» such as to provide the image content to the 
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television 1 10. The set -top box 1 14 can be any device used in connection with a 
television, such as a personal video recorder (PVR), a VCR, a DVD player, and a tuner 
such as a cable tuner. In the embodiment of Figure 2, the light source 116 is integrated 
into the set-top box 1 14 and is used for the same purposes as discussed above with regard 
to the integrated light source 102, namely, to enhance the viewing experience of the 
images rendered on the display portion 1 12 of the television 1 10. 

Referring now to Figure 3, there is illustrated a schematic of the television 
100 of Figure 1 . The television 100 includes a processor 1 18 for receiving an image 
content input signal 120 and supplying the same to the display portion 104 for rendering 
corresponding images on the display portion 104. Thus, the display portion 104 is under 
the control of the processor 118. Of course, the processor can format, de-multiplex, and 
otherwise condition the signal 120 such that it is compatible with the display portion 104. 
The television 100 further has a storage device 122 operatively connected to the 
processor 1 18 for storing settings and program instructions for carrying out the normal 
operation of the television, for control of the light source, as well as for carrying out the 
methods of the present invention as will be discussed fully below. Although, shown as a 
single storage device, those skilled in the art will appreciate that the storage device 122 
can be implemented in two or more storage devices and such storage devices can be of 
any type known in the art for storing data. The light source 102 is also under the control 
of the processor 118 and is controlled according to a set of instructions contained on the 
storage device 122 to enhance the viewing experience of the images rendered on the 
display portion 104. 

Referring now to Figure 4, there is illustrated a schematic of the television 
and set-top box of Figure 2. The set-top box includes a processor 124 for receiving the 
image content input signal 120 and supplying the same to the display portion 1 12 for 
rendering corresponding images on the display portion 104. As discussed above, the 
processor 124 can format, de-multiplex, and otherwise condition the signal 120 such that 
it is compatible with the display portion 1 12. The set-top box 1 14 further has a storage 
device 126 operatively connected to the processor 124 for storing settings and program 
instructions for carrying out the normal operation of the set-top box 1 14, for control of 
the light source, as well as for carrying out the methods of the present invention as will be 
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discussed fully below. Although, shown as a single storage device, those skilled in the 
art will appreciate that the storage device 126 can be implemented in two or more storage 
devices and such storage devices can be of any type known in the art. The light source 
1 16 is also under the control of the processor 126 and is controlled according to a set of 
instructions contained on the storage device 126 to enhance the viewing experience of the 
images rendered on the display portion 1 12. 

Alternatively, the processor 118 of the television 110 can receive the 
image content input signal 120 from the set-top box 1 14 and supply the same to the 
display portion 1 12 for rendering corresponding images on the display portion 112. 
Thus, the display portion 1 12 can be under the control of either the processor 124 of the 
set-top box 1 14 or the processor 1 18 of the television 1 10. The storage device 122 of the 
television 1 10 is operatively connected to the processor 1 18 for storing settings and 
program instructions for carrying out the normal operation of the television. As will be 
discussed below, the processor 1 1 8 can also carry out the methods of the present 
invention when used with a lighting sensor 128 operatively connected thereto. 

Referring now to Figure 5, there is illustrated a television 1 10 and set-top 
box 130 similar to those shown and described with respect to Figures 2 and 4. However, 
instead of the light source(s) 132 being integral with the set-top box 130, they are 
mounted on a wall 134 proximate the television 1 10. The light sources 132 are 
operatively connected to the set-top box 130 and under the control of its processor 136 to 
enhance the viewing experience of the images rendered on the display portion 1 12 of the 
television 1 1 0. 

The methods of the present invention will now be described with reference 
to Figures 1-5. As discussed above, the light sources 102, 1 16, 132 can enhance the 
viewing experience of the images rendered on the display portion 104, 1 12 of the 
television 100, 1 10 by altering the ambient lighting conditions and/or creating lighting 
effects (collectively referred to herein as "lighting effects"). However, the light source 
102, 116, 132 can influence the perception of the images rendered in the display portion 
104, 1 12. Thus, the processor 118, 124, detects the produced lighting effect of the light 
source 102, 116, 132 and automatically adjusts one or more display settings of the display 
portion 104, 112 based on the produced lighting effect The one or more display settings 
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can be contrast, hue, saturation, color temperature, and brightness. For exanple, where 
the light source 102, 116, 132 increases an ambient light intensity, the increase in light 
intensity causes the processor 1 1 8, 124 to automatically adjust a contrast of the display 
portion 104, 1 12 to increase the contrast. In another example, the light source 102, 1 16, 
132, by means of RGB and amber LED's, can alter the color of the ambient lighting. In 
response, the processor 118, 124 can automatically adapt the color change in the images 
rendered on the display portion 104, 1 12 by adjusting the hue, saturation, and/or color 
temperature settings of the display portion 104, 112 accordingly. 

In the configurations of Figures 3-5, the adjustment in the display settings 
are preferably relayed to the television processor 1 18 and carried out by the processor 
118 internal to the television 1 10, However, the processor 124 of the set-top box 1 14, 
130 can also directly control the display settings of the display portion 1 12. The control 
of the display settings can be based on values in a look-up table for different produced 
lighting effects or it can be based on an algorithm that takes into account different 
lighting effect characteristics. 

The lighting effect and its characteristics are preferably controlled by the 
same processor 118, 124 which carries out the adjustment in the display settings of the 
display portion 104, 1 12, therefore, the produced lighting effect is fed directly to the 
algorithm or look up table to determine the adjustment in the display settings, if any. 
However, where a first processor (e.g., 124) controls the lighting effect and a second 
processor (e.g., 118) controls the adjustment in display settings, the first processor can 
communicate with the second processor to supply the lighting effect produced. The 
second processor can then determine the adjustment to the display settings based on the 
lighting effect produced. The first processor can also supply a desired adjustment in the 
display settings to the second processor, in which case the second processor merely 
carries out such an adjustment. Alternatively, the processor 1 1 8 of the television can 
carry out the adjustment to the display settings without communication of the same from 
the processor 124 of the set-top box 1 14 by use of the lighting sensor 128. The lighting 
sensor can be used to determine the ambient lighting conditions produced by the light 
sources 102, 1 16, 130 (and any other external light sources such as regular room or 
natural lighting) and determine any adjustment in the display settings of the display 
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portion 1 12. Furthermore, the lighting sensor 128 can be used only to determine the 
lighting effect from external sources (external to the light sources 102, 1 16, 130) such as 
regular room lighting and natural sources to adjust the adjustment in the display settings 
based only on the produced lighting effects by the light sources 102, 1 16, 130. That is, 
the processor 118, 124 can determine an adjustment to the display settings based on a 
produced lighting effect and that adjustment can itself be adjusted based on the lighting 
conditions detected at the lighting sensor 128 (which could only be the difference 
between the produced lighting effect and any external lighting sources such as natural 
sources and regular room lighting). 

The methods of the present invention are particularly suited to be carried 
out by a computer software program, such computer software program preferably 
containing modules corresponding to the individual steps of the methods. Such software 
can of course be embodied in a computer-readable medium, such as an integrated chip or 
a peripheral device. 

While there has been shown and described what is considered to be preferred 
embodiments of the invention, it will, of course, be understood that various modifications 
and changes in form or detail could readily be made without departing from the spirit of 
the invention. It is therefore intended that the invention be not limited to the exact forms 
described and illustrated, but should be constructed to cover all modifications that may 
fall within the scope of the appended claims. 



